Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.085; data-to-parameter ratio = 18.2.
In the title compound, C 13 H 16 ClFN 2 O, the piperazine ring is flanked by 1-(2-fluorobenzyl)piperazine and adopts a chair conformation. The dihedral angle between the fluorophenyl ring and the four planar C atoms (r.m.s. = 0.0055 Å ) of the piperazine chair is 78.27 (7)
, whereas the dihedral angle between the four planar C atoms of the piperazine chair and the ethanone plane is 55.21 (9) Å ; the Cl atom displaced by1.589 (2) Å out of the plane. The use of related compounds as intermediates in the synthesis of antiinflammatory agents or CCRI antagonists can be studied in various patents (Rolland & Duhault, 1989; Kaufmann, 2005; Tanikawa et al., 1995) and medicinal journal (Xie et al., 2007) . Moreover, we recently identified a series of compounds bearing various substituted benzylpiperazine moiety with potent antitumor activity by virtual screening approach (paper was being revised).
Related literature
Herein, we report the synthesis of the title compound as one important representative of piperazine derivatives and its X-ray crystal structure. The molecule of (I) is shown in Fig. 1 . The bond lengths and angles are within normal ranges. The piperazine ring in the molecule adopts a chair conformation. The dihedral angle between the fluorophenyl ring and the four planar C atoms (r.m.s. = 0.0055 Å) of the piperazine chair is 78.27 (7)°. Whereas the dihedral angle between the four planar C atoms of the piperazine chair and the ethanone plane is 55.21 (9)Å with the Cl atom about 1.589 (2) Å out of plane. In the crystal, there are no strong intermolecular hydrogen bonds to link the molecules.
Experimental
All chemicals and solvents were obtained from commercial supplies and used without purification. To a solution of chloroacetic chloride (0.58 ml, 7.15 mmol) in CH 2 Cl 2 (10 ml) was added, at 0 °C, 1-(2-fluorobenzyl)piperazine(II) (1.15 g, 5.90 mmol) dissolved in CH 2 Cl 2 (20 ml) which was prepared from the reaction of anhydrous piperazine(III) and 1-(chloromethyl)-2-fluorobenzene(IV). The reaction mixture was stirred at room temperature for about 30 min until no 1-(2-fluorobenzyl)piperazine remained, as monitored by TLC. The mixture was poured into cold H 2 O (50 ml) and rendered alkaline with a 10% NaHCO 3 aqueous solution and separated. The organic layer, dried over Na 2 SO 4 , was evaporated under reduced pressure to give 1.44 g of pure title compound as a yellow oil. Yield 90%; 16, 131.24, 128.88, 123.88, 123.75, 115.27, 115.05, 54.87, 52.41, 52.00, 46.06, 41.93, 40.67 .
Refinement
All H atoms were positioned geometrically and refined using a riding model approximation with distances C-H = 0.93 Å for the benzene ring and 0.97 Å for C sp3 carbon atoms and U iso (H) = 1.2 times U eq (C). The absolute structure was determined by using the Flack parameter refinement with the TWIN/BASF instruction, and the coordinates of all atoms were inverted by instruction MOVE 1 1 1 -1 in the final refinement with SHELXL97. Fig. 1 . Molecular structure of the title compound showing displacement ellipsoids at the 30% probability level. 
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